Experience-dependent amelioration of motor impairments in adulthood following neonatal medial frontal cortex injury in rats is accompanied by motor map expansion.
One of the most common, and disruptive, neurological symptoms following neonatal brain injury is a motor impairment. Neonatal medial frontal cortical lesions in rats produce enduring motor impairments, and it is thought that lesion-induced abnormal cortical morphology and connectivity may underlie the motor deficits. In order to investigate the functional consequences of the lesion-induced anatomical abnormalities in adulthood, we used intracortical microstimulation to determine the neurophysiologic organization of motor maps within the lesion hemisphere. In addition, groups of neonatal lesion rats were given reach training or complex housing rehabilitation in adulthood and then mapped with intracortical microstimulation. The results demonstrate that neonatal medial frontal cortex lesions produce motor deficits in adulthood that are associated with abnormal motor maps. Further, adult behavioral treatment promoted partial recovery that was supported by reorganization of the motor maps whereby there were increases in the size of the forelimb motor maps. The experience-induced expansion of the forelimb motor maps in adulthood provides a neural mechanism for the experience-dependent improvements in motor performance.